Objectives-A prospective assessment of neuropsychological impairment in the early postoperative stage after coronary bypass surgery. Methods-Seventy patients undergoing elective coronary bypass surgery (CABG) were investigated preoperatively, two to three and five to nine days postoperatively with a comprehensive neuropsychological assessment including orientation, word fluency, naming, arithmetic, memory, and visuoconstructive tasks. Results-Patients exhibited significant early postoperative impairment affecting all tasks but naming. Except for the orientation measurement, most patients recovered by the fifth to ninth postoperative day. Only six patients had delirium according to DSM III-R criteria on the second or third postoperative day. Cluster analysis of neuropsychological data obtained on the second to third postoperative day identified 10 patients who were cognitively compromised. As a group, these patients had required a greater number of defibrillations and exhibited lower cardiac indices postoperatively. Preoperatively, patients at risk for postoperative dysfunction were characterised by lower verbal memory, word fluency, and clock orientation scores. Various studies have reported that psychiatric-for example, delirium, depression-and neuropsychological alterations-for example, disorientation, and memory and attention disorders-occur in proportions of patients undergoing cardiovascular surgery with extracorporeal circulation, but the results are discrepant (up to 100% with a peak incidence of 30%'). The incongruities are probably related to variations in definition, time and type of assessment, patient selection, and changes in indication and surgical procedures over the years. Also, study designs differed widely: prospective investigations yielded much higher incidence rates than retrospective ones.2 The most often used assessment procedures were interviews, the Wechsler adult intelligence scale, and the mini mental state examination,3 which do not detect subtle neuropsychological deficits. With few exceptions,47 the studies investigated the presence of neuropsychological impairment seven days or more after surgery. Clinically, the peak incidence of postoperative delirium is in the first few days.89
Various studies have reported that psychiatric-for example, delirium, depression-and neuropsychological alterations-for example, disorientation, and memory and attention disorders-occur in proportions of patients undergoing cardiovascular surgery with extracorporeal circulation, but the results are discrepant (up to 100% with a peak incidence of 30%'). The incongruities are probably related to variations in definition, time and type of assessment, patient selection, and changes in indication and surgical procedures over the years. Also, study designs differed widely: prospective investigations yielded much higher incidence rates than retrospective ones.2 The most often used assessment procedures were interviews, the Wechsler adult intelligence scale, and the mini mental state examination,3 which do not detect subtle neuropsychological deficits. With few exceptions,47 the studies investigated the presence of neuropsychological impairment seven days or more after surgery. Clinically, the peak incidence of postoperative delirium is in the first few days.89
Many predisposing and precipitating factors for neuropsychological and psychopathological disorders after heart surgery are described in the vast literature on the topic, such as age, pre-existing cardiac, neurological, and psychiatric disease, drugs and withdrawal, personality traits, perfusion time, intraoperative hypothermia, hypotension, duration of artificial respiration and treatment in an intensive care unit, and sensory and sleep deprivation.
0
The present study aimed at a prospective assessment of the incidence of neuropsychological impairments (including delirium as defined by DSM III-RI ) in the early postoperative stage after CABG surgery using statistical methods to identify affected patients and subjects at risk. Because of the reported peak incidence of neuropsychological disorders in the first few days after the operation and the lack of studies covering the early postacute stage after heart surgery, we sought to investigate patients as shortly as possible after surgery with follow up a few days later. day (median five days). The following procedures and instruments were used:
(1) A clinical neurological examination to rule out preoperative and perioperative focal brain lesion.
(2) The mini mental state examination (MMSE3) with separate scoring for orientation and cognitive status (three parallel versions given in pseudorandom order), (3) Word fluency: the patient had to produce as many words as possible starting with the letter G (parallel versions: T and M, given in pseudorandom order). During two minutes the number of words of different lexical roots was scored. This task is supposed to assess lexical integrity, psychomotor speed, and left frontal lobe dysfunction.
(4) Naming: the patient was asked to give the names of 10 line drawings of common objects drawn on A5 white cardboard. Besides lexical access, this task also assesses visual analysis and gnosis.
(5) Arithmetic: 12 tasks involving simple operations of addition, subtraction, multiplication, and division were presented.
(6) Verbal memory: the patients were asked to reproduce as many as possible from a list of 10 words that was read aloud. The procedure was repeated four times with the same list of words.
(7) Clock reading: the patient was required to state the time from eight pictures of an analogue clock (without numbers but with marks for every five minutes). Deviations of ± 1 minute were accepted. This task was included as a simple assessment of visuoconstructive abilities without motor requirements.
Three psychometrically evaluated parallel versions were used in pseudorandom order. The described neuropsychological instruments allow a bedside investigation under intensive care conditions without motor activity. The whole examination took 20 to 30 minutes.
STATISTICAL ANALYSIS
Analysis of intragroup differences was performed with non-parametric procedures (Mann-Whitney U tests, Wilcoxon tests, and x2 test) as a ceiling effect of data distribution was expected. Levels of significance are two tailed with a adjustment (Bonferroni) for multiple comparisons. The analysis of neuropsychologically affected patients and risk factors was performed with a multivariate statistical procedure (hierarchical cluster analysis). Table 2 gives medians and ranges of the neuropsychological assessments. With the exception of the naming task significant variation was found in all cognitive domains that were assessed. Group effects showed an impairment of neuropsychological function at the second to third postoperative day, most of which was recovered by the fifth to ninth day. At the second postoperative examination orientation was the only impaired function.
Results
The figure shows box plots of the MMSE results separately for orientation and cognition delirious according to DSM III-R criteria" at the first postoperative examination and one patient at the second examination.
To identify patients with neuropsychological dysfunctions in the early postoperative stage, we performed a hierarchical cluster analysis based on the neuropsychological performance at the first postoperative assessment. A two cluster solution identified a group of 60 neuropsychologically intact or minimally dysfunctional patients and a second cluster of 10 patients with cognitive impairments. All clinically delirious patients were in cluster II. Table 3 compares both clusters with respect to significant differences in demographic, clinical, and neuropsychological variables.
With the exception of a higher age median of the cluster II patients no significant differences concerning clinical status, medical history, or risk factors between clusters existed preoperatively.
The clusters differed with respect to postoperative course. Patients in cluster II required a greater number of defibrillations after removal from the heart-lung machine, and exhibited lower postoperative cardiac indices and also a lower minimal postoperative stroke volume. A significantly greater proportion required postoperative medication with neuroleptic drugs as a therapeutic response to the presence of delirium. Further significant differences between the two clusters were found at the fifth to ninth day assessment with respect to MMSE orientation and cognition, verbal memory (all P < 0 01), word fluency (P < 0 05), and confabulations during the verbal memory task (P < 0 05).
The second aim of our study was to identify risk factors for early postoperative neuropsychological dysfunction that could be assigned to preoperative, perioperative, or postoperative variables. Some postoperative complications may separately contribute to neuropsychological dysfunction; others, such as neuroleptic medication or duration of intensive care treatment, may be a consequence.
To obtain preliminary evidence concerning neuropsychological symptoms that may preoperatively predict postoperative cognitive dysfunction, we retrospectively analysed two groups of 10 cluster I and II patients that were matched for age, sex, number of bypasses, preoperative cardiological status, and preoperative MMSE scores. Although the patients were between 25th matched for a widely used screening proceoutliers; 0 outliers dure for cognitive dysfunction and were all in dicaete patintes' the normal range for MMSE performance,12
postoperatively affected patients showed pre- The data suggest the inclusion of more sensitive but still simple neuropsychological methods beyond the mini mental state examination, such as word fluency, verbal memory, and spatial orientation, in the preoperative prediction of postoperative complications and requirements.
The aetiology of delirium and neuropsychological deficits after coronary surgery remains largely unknown, with only a few causative factors firmly established. Our data indicateand most authors on the subject agree-that postoperative delirium and neuropsychological disorders have a multifactorial aetiology.'5 18 We therefore consider it valid not to aim primarily at the prediction of postoperative clinical delirium, as it also depends on situational factors.14 16 Instead, we propose to identify patients who are at risk of developing substantial impairment of cognitive functions postoperatively and thus are prone to be more disturbed and uncooperative. Patients preoperatively identified as being vulnerable to postoperative cognitive dysfunction by simple and short bedside examinations could receive special postoperative care.
Considering the number of coronary bypass operations performed worldwide, the estimate of their risks and benefits in comparison with alternative treatments should include possible long term effects on cognitive functions. However, studies which analyse the persistence of subtle neuropsychological deficits and their influence on long term cognitive status and quality of life are lacking.
We propose further studies of postoperative neuropsychological deficits using a more demanding preoperative neuropsychological assessment including tasks measuring psychomotor speed, attention, verbal and nonverbal memory, and visuoconstructive functions. Based on the findings of the present study, we think that improved preoperative neuropsychological assessment could contribute to the prevention of postoperative confusional states by careful monitoring and treatment of cardiosurgical risk factors and early therapeutic intervention for patients known to be at risk.
